Family-centered care (FCC) has been increasingly emphasized as an important and necessary element of neonatal intensive care. FCC is conceptualized as a philosophy with a set of guiding principles, as well as a cohort of programs, services, and practices that many hospitals have embraced. Several factors drive the pressing need for family-centered care and support of families of infants in NICUs, including the increase in the number of infants in NICUs; growth in diversity of the population and their concurrent needs; identification of parental and familial stress and lack of parenting confidence; and gaps in support for families, as identified by parents and NICU staff. We explore the origins of and advances in FCC in the NICU and identify various delivery methods and aspects of FCC and family support in the NICU. We examine the research and available evidence supporting FCC in the NICU and offer recommendations for increased dissemination and for future study. 
F amily-centered care (FCC) is an approach to medical care rooted in the belief that optimal health outcomes are achieved when patients' family members play an active role in providing emotional, social, and developmental support (Fig. 1) . 1 In the neonatal intensive care unit (NICU), FCC shifts the attention from the disease alone to the patient in the context of his or her family and community. 2 Family members, especially parents, are natural advocates for the neonatal patient for whom the emotional, social, and developmental needs are serious and urgent. Family support activities and programs are operated with the intention of helping families cope with the stress of having an infant in intensive care and supporting the family as they join in the care of their infant. In the FCC model, family members are most effective as contributors to the medical decision-making and healing processes when they are engaged in open and honest communication with care providers, and when care is tailored to the patient and family's cultural and ethical beliefs, family structure, and traditions. 3 
Origins of Neonatal FCC
Through the 1800s, the birth and care of infants born in the United States encompassed FCC naturally although the term had not yet been coined. Most infants were born at home with little involvement of physicians, and care was provided almost exclusively by the mother and extended-usually female-family members. During the course of the 19th century, infant deaths were accepted as a normal part of life, a "reflection of the natural order in which the strong outlived the weak." 4 From the later third of the 19th century to the early third of the 20th, the American public was awed by technological advances of the industrial age, including the advent of incubators and intensive hospital-based care for the sick neonate. In the early 1900s, Dr. Martin Couney demonstrated a combination of shocking showmanship and medical advances, publicizing the newly invented incubator by putting premature infants on display for public viewing in carnival exhibitions, during which time their mothers were not permitted to care for them. 5, 6 This era marked the beginning of the separation of neonatal care from the family.
The separation continued into the 1930s, as labor and delivery moved from the home environment to the hospital setting, where infection control and medical interventions increasingly led to improved health outcomes in perinatal care. Once the shift began, it was rapid. Out-of-hospital births in the United States decreased from 44% in 1940 to 1% in 1969 and have remained approximately 1% for several decades. 7 Care for the mother and infant shifted dramatically from in-home, patient-, and family-focused to the hospital. There, for infection control and ease of medical care, the mother was separated first from her husband and family and, after childbirth, from her infant, often for her entire recuperation of 10 days. Concern about infection and sterility, along with advances in technology, led to an increase in artificial nutrition and stricter hospital regulations regarding family presence and participation in the infant's care. 8 The roles of physicians, nurses, and parents ran a parallel course with physician as authoritarian, nurses as gatekeeper to the infant, and families as bystanders.
By the late 1940s, some recognition of the need to address family needs for proximity in the hospital setting began to emerge. A campaign for patient-and FCC followed in the 1970s and continues through today. It is strongly supported by the informed, involved, participatory American consumer, who values control of care and decision-making.
The social changes leading to the empowered and informed healthcare consumer have also led to greater inclusion of parents in the care of their hospitalized child. 9 According to Crossing the Quality Chasm: A New Health System for the 21st century: "These new health care consumers represent new opportunities for responding to patient needs and reestablishing the clinician-patient relationship that are at the heart of good health care." 10 As the 20th century closed and the 21st dawned, the FCC movement in America rapidly accelerated. In addition to consumer demand, this movement was driven by strong advocates such as Helen Harrison, who introduced the principles of FCC in the NICU in 1993, 11 and Beverley Johnson, who founded the Institute for Family-Centered Care (now the Institute for Patient-and Family-Centered Care) 2 and developed and defined FCC in health care. 12 In Harrison's seminal work summarizing the principles of family-centered neonatal care, she notes that "all of us share the belief that parents should be able to participate more fully in caring for and making decisions for their hospitalized newborns. We also believe that consumers, working in collaboration with professionals, can exert a powerful positive influence on the provision of medical care." 11 Despite the increasing demand for consumer (parent) participation and the developments encouraging hospitals to adopt FCC as a philosophy of care, FCC initiatives continue to be sporadically implemented in NICUs. Although NICU culture shifted somewhat to encourage parent-infant interactions, 13 it continues to be inconsistent within and among neonatal units. Many parents nationwide remain dissatisfied with opportunities for parent involvement, physician-parent communications, availability of information, and transition to home planning. 14 High rates of psychological distress among NICU parents 15, 16 and lifelong medical and neurodevelopmental problems among many preterm and low birth weight infants 17 further demonstrate the need to continue to incorporate FCC into NICU policies, procedures, and culture.
Mechanisms for FCC and Family Support in the NICU

NICU Staff
Staff members in all roles-even those not directly involved in patient care-can contribute to FCC. Formal training for physicians and nurses in how to explain medical concepts to families fully and compassionately has been shown to be important. 8 Other examples of integration of FCC into the culture and functioning of the NICU include participation by families who have been through the NICU experience in teaching FCC to medical students through home visits, discussion groups, role playing, and sharing stories. This method is effective in helping medical students understand families' opinions about health care and their experience of the health care system. 18 When NICU staff collaborate with parents, families become more involved in decision-making and are empowered to influence the process of their infant's recovery 19 and may alternate or share leadership of the care plan with the physician. 18 Parents derive support from nurses and physicians, highlighting the importance of training health care providers to adopt family-centered approaches. 20 Many families indicate that the best information they receive is from nursing staff. 21 In addition, the presence of a designated family support person has also been shown to be highly effective. Parents report that this support person helped parents feel less stressed, more informed, confident, attached to their infant, and prepared for discharge. 20 Hospital administrators indicated that a dedicated family support person was beneficial to NICU staff and to the quality of NICU care. 20 
NICU Design and Supportive Spaces
The design of the physical space of the NICU is an important mechanism for family support and FCC. The Recommended Standards for Newborn ICU Design call for NICU designs to take into account infants', families', and staff members' medical, developmental, educational, emotional, and social needs. 22 The importance of supportive spaces is fully addressed and discussed in "The NICU Environment of Care: How We got Here, Where We're Headed, and Why" by Robert D. White, MD, in this issue.
Support Groups and Parent-to-Parent Support
Contact with other families who have or had an infant in the NICU and who effectively adapted to or integrated the experience can be a valuable source of information, hope, advice, and support, especially when parents connect with other parents whose infant has or had a similar condition. 1, 11, 20, 23 Methods of linking current NICU parents with former NICU parents include, but are not limited to, parent education hours, parent support groups, activities, such as scrapbooking nights, and initiatives in which former NICU parents volunteer to provide bedside or telephone support to new NICU parents. 23, 24 Nevertheless, it is important to recognize and prevent any potential detriments of providing parent-to-parent support by individuals who have not been properly screened, prepared, trained and supported themselves. 20 NICU parent support groups give parents a caring place to share their feelings and receive advice and information. Support groups positively influence parent-staff communications, parental coping, and parent-infant interactions. 25, 26 Hospitals in which parent support programs are developed through collaborations between parents and staff tend to have more numerous and enduring parent support services. 27 
Online and Technology-Based Support
The Internet can provide a valuable round-the-clock source of parent support and may offer services to parents who do not feel comfortable joining a face-to-face parent support group. Many websites that are designed for all parents, including nonprofit sites, such as http://www.marchofdimes.com, and commercial enterprises, such as http://www.babycenter.com have active message boards devoted to parenting infants who are premature or are in the NICU. A March of Dimes online community, http://www.shareyourstory.org, for parents who have or had a baby in the NICU has accumulated 35,550 members since its inception in 2004 28 ; 12,000 members actively post stories and discussions online each year demonstrating a clear need for such a service. 29 The site has an infrastructure of health education, technical staff and parent volunteers with direct access to March of Dimes resources and information. 29 Although consumer health information can be easily accessed on the Internet, parents should be cautioned and guided due to the risk of obtaining outdated or inaccurate information from unreliable websites or erroneous postings on unmonitored message boards. 30 Technology-based support can be especially helpful when families are distant from the NICU. Videoconferencing technology can help families remain connected to the NICU if they are unable to visit their infant. 8 Families evacuated from New Orleans to states far away during and immediately after the 2005 hurricanes were provided photographs of their babies via e-mail, along with online information and resources.
Another example of available technology-based support modality is the March of Dimes NICU Family Support® Centers (computer kiosks or computer-on-wheels), which provide access to hospital and March of Dimes Web sites for information about the NICU and infant health conditions. At the computer kiosk in 42 host NICUs, families can also connect with and gain support from other families via online communities for NICU families. Hospitals that have installed the kiosks report high levels of family satisfaction with the service, with families logging into the Centers for an average of 4 minutes per visit (Bolzak, D. "NFS Center Usage Tracking Survey" March of Dimes, July 2010). (Fig. 2) 
Aspects of FCC and Family Support in the NICU
Parent Education
Educating parents about the NICU environment, their infant's condition, and relevant procedures helps facilitate their active participation in family-physician discussions. 2, 11 Parent education sessions and materials on topics such as infant development, NICU conditions, the emotional strain associated with a NICU experience, transition to home, and supporting siblings are rated highly by parents as helping to reduce their stress and increase parental confidence. 20 Best practice standards for the design of a NICU now recommend a family library or education area. 22 Educational materials that should be available to parents in the NICU or family library include audiovisual materials, publications, and Internet resources; lay and medical information about NICU conditions and procedures, infant loss and grieving; and information about local resources. 11, 22, 31 Parental Participation in Decision-Making Collaboration between medical staff and family members to manage the infant's care is one of the cornerstones of FCC. 11, 18 For a high-risk pregnancy, education should begin before birth when possible. 16, 20 Informing a family during pregnancy of a known or high probability, potentially lifethreatening condition can afford them time to accept the news, gather information, and discuss potential decisions they might make. 11, 31 After NICU admission and throughout the duration of the NICU stay, parents should be offered frequent information about their infant's condition, including realistic prognosis based on the infant's condition and the capabilities of neonatal care. 11 To keep parents informed and involved, some NICUs welcome parents on medical rounds to help them better understand their child's condition and to share their own perspectives about how the infant is faring. 11, 32, 33 Pediatric intensive care unit parents preferred rounds, including the teaching portions, to be conducted at their child's bedside in their presence. 33 Including parents on pediatric oncology bedside rounds increased parent satisfaction with how much time the team spent with them, how many questions health care providers answered, how well their child was respected, and how seriously the staff took parents' concerns, echoing findings in several other research studies. 33, 34 In open-bay NICUs, concerns about confidentiality, including other families overhearing conversations, is one of the primary obstacles expressed by staff regarding parentattended rounds. 32 However, some hospitals report solutions. Parents may be given or encouraged to use personal music players to block the conversations from other infants' rounds. Baptist Health Systems includes parents when rounding on their own infant, but asks that no other families be present in that area of the NICU while the rounds are underway. 35 Moreover, the recent trend in construction to single-room care helps alleviate privacy concerns and has enabled families to have more participation in rounds.
Providing information is important, but staff must accompany information with the context of the situation and implications of the decision; therefore, sharing not only information but the meaning of information is important to parents and begets shared decision-making (Table 1) . 20 Decision-making, according to Campbell and Fleischman, should be neither "unidimensional nor unidirectional." 36 Shared decision-making is ideal because it avoids overwhelming parents with the sole responsibility for decision-making during a highly stressful time (a drawback of the patient autonomy model), yet welcomes more parent input than the paternalistic model. 37 Further, families should know that they are free to relinquish involvement in the decision-making process if they so desire. 11 
Parent Presence and Participation in Care-Giving
Parent presence from admission to discharge with few or no limitations in the NICU allows parents to participate as fully as possible in the care of their infant, be present during both milestones and difficult procedures and build parental confidence long before discharge (Table 2) . 11, 38, 39 Upon NICU admission, parental involvement in caretaking can begin with the father, other family member or family support person accompanying the infant to the NICU while the mother recovers from birth. 8 If the infant must be transferred to another hospital, it is important that parents be given a chance to see and touch the infant and take a picture before transfer occurs, to receive contact information for the other hospital, and to accompany the infant whenever possible. 8 A surprisingly high proportion of parents do not have the opportunity to see or hold their infant within the first 24 hours after birth, and this is associated with greater parental stress. 40 Connecting families with local resources and accommodations can also help parents remain involved in caregiving during the hospitalization. 8 In the NICU, staff should help parents participate in feedings, procedures, and daily care. Special efforts to help fa- thers create care-giving and bonding moments are important because they may encounter more barriers to establishing a relationship with their infant in the NICU than mothers do, and often are not able to spend time in the NICU as frequently. 12 The experience should be made as personal as possible, with staff referring to the infant (and parents) by name, and encouraging families to personalize the infant's area if they desire with photographs or other keepsakes. 8 Much progress in expanding parent visiting hours, preferably referred to as "parent presence," has been made in recent years and some NICUs now have unrestricted parent visiting practices or an "open NICU." Still, many NICUs continue to close during nursing shift changes and reports, medical rounds, new admissions, emergencies, and neonatal deaths, and parents often are asked to step out during medical procedures, despite the evidence that parental presence can reduce a child's pain as well as reduce parental anxiety. 1, 40 During the hospitalization, some NICU parents report feeling that they are not truly parents until they are able to establish a more tangible connection with their infant than viewing him or her through an incubator. Encouragement by staff of physical contact between parents and infants is extremely valuable. Breastfeeding and the exclusive provision of breast milk when possible is strongly encouraged, 41 enabling mothers to be highly involved and essential to their newborn. In addition, holding one's infant is one of the most comforting activities for NICU parents, 20 and skin-to-skin holding provides extensive benefits to the infant. [42] [43] [44] Further, skin-to-skin holding care has been shown to increase feelings of connectedness with the infant and increased satisfaction with parenting, as well as increased milk volume in breastfeeding mothers. 45 Hand-swaddling or facilitated tucking and similar forms of touch are also beneficial 46, 47 and provide options for parents when an infant is not ready for holding.
The Newborn Individualized Developmental Care and Assessment Program (NIDCAP) is demonstrated to provide individualized, family-centered, developmentally supportive care, 48, 49 and involves parents directly in the care of their infant by teaching parents to read their infants' cues, understand their unique strengths and needs, and respond appropriately. 48 
Family Presence in the NICU
Creating a family-centered environment encompasses making the NICU a place where the whole family feels welcome and valued as important contributors to the infant's well-being and where the needs of the family unit are supported. A fundamental component of family support is making visiting hours for siblings and other family members as flexible as possible. 8 A family support approach addresses the needs of siblings who are often sidelined while a family's newborn becomes the center of crisis and attention. Visiting the NICU provides older siblings a valuable opportunity to get to know the newest member of their family, understand the infant's condition in a developmentally appropriate way, and receive reassurance that that they remain a valued member of the family. 50 Allowing opportunities for family interactions beyond the parents results in improved parentinfant relationships. 38 In the past, NICUs have typically limited child visitation because of concerns about increased risk of infection and worries that the sensory and emotional experience of the NICU might be traumatic for young children. 50 When children are prescreened for illness before entering the NICU, they may present no greater risk of infection than adults do. 51 Similarly, when children are informed of what to expect, are prescreened for psychological readiness to visit the NICU, and are provided with information and activities appropriate to their developmental level, visiting the infant can be healing, not harmful, for siblings. 50, 51 Methods of educating and supporting children when they visit their sibling include offering reading and coloring books to help them make sense of the experience and express their thoughts and feelings. 52 Conducting activities designed specifically for sibling groups help the siblings have fun, boost self-esteem, and express their emotions. 52 During these group meetings, parents receive advice on how to support siblings during an infant's hospitalization. Such groups are especially effective when they do not focus solely on how siblings are handling the NICU environment but when they serve as a more general emotional outlet for all aspects of the siblings' daily lives. 52 
Supporting Families When An Infant Dies
For families anticipating or grieving their infant's death, a compassionate and culturally sensitive approach to bereavement support is critical. The death of a newborn often leaves families grieving the hoped-for plans, dreams and wishes for a child and may leave very few actual memories of time spent or life mementoes. Therefore, staff should encourage families to create as many family memories as possible while the infant is alive, including but not limited to holding the infant in their arms or through skin-to-skin holding; cuddling; breastfeeding; and caring for the infant through dressing, diapering, bathing, and feeding. 31 Including older siblings in these rituals is important. When interviewed in adulthood, siblings of infants who died in the NICU reported wishing that they had had more chances to see and hold the infant in the NICU when he or she was alive, and appreciated the memories they had of doing so. 53 When there are ethnic or cultural differences, health care providers may not be aware of heritage and cultural practices surrounding the birth experience and end-of-life traditions and families may experience difficulty communicating those to health care providers. 54 Having bicultural and bilingual team members and training all staff to be sensitive to other cultural beliefs and customs surrounding death and dying is important to supporting families appropriately. 31 Many NICUs hold an annual memorial service such as at Brigham and Women's Hospital, to honor the infants who have died, allowing families and staff to remember the infant together. 53, 55 Transition-to-Home Support A standard mantra for NICU professionals is that discharge begins at admission, and FCC is consistent with this approach. 56 However, many families report being ill-prepared for discharge and lacking confidence about their ability to provide for their infant's care after leaving the NICU. 14, 20 If parents are encouraged to be involved in their child's care from the beginning, they become increasingly prepared for hospital discharge as the NICU stay continues. 56 Because NICU infants are more likely to have continuing medical problems needing further treatment at home, this hands-on care-giving practice before leaving the hospital is important. 57 Parent education classes and workshops can be held as discharge nears, giving parents the opportunity to learn skills such as infant cardiopulmonary resuscitation. These sessions also provide opportunities to discuss such topics as the prevention of sudden infant death syndrome; safesleeping practices; smoke-free homes; respiratory syncytial virus; car seat use; preventive measures related to reducing risk in subsequent pregnancies, such as that for preterm birth; and more. 20, 58 Spending the night with their infant in a transition room before discharge can help prepare parents for going home. 59 Families can also help document the infant's progress, participate in discharge planning rounds, and help individualize the content of discharge planning to their family's situation. 56 
Outcomes of FCC and Family Support Practices in the NICU
Supporting Families' Psychological Wellbeing
Various FCC initiatives have shown promising results in relation to improved parental mental health. Mothers who participated in the Creating Opportunities for Family Empowerment (ie, COPE) program, an audiotaped educational-behavioral program about how to engage with and care for their hospitalized infant, were less stressed than mothers who did not participate in the program. 60 Mothers who had contact with a March of Dimes NICU Family Support Specialist reported less stress and higher parenting confidence 20 and parents in NICUs with fully established FCC programs feel more at ease helping to care for their infant in the NICU. 20 New mothers of very preterm infants who received peer support through a "buddy" program experienced less state anxiety, less depression, and greater social support than mothers who did not participate in the program. 61 Positive outcomes of sibling visits include fewer behavior problems and decreased aggressive and regressive behavior among siblings 51 and a sense of increased family unity for parents. 50 There is strong evidence for skin-to-skin holding contributing to parental well-being, stress reduction and feelings of confidence and competence in parenting. 43, 62 An additional benefit for mother's well-being may be reduced maternal postpartum depression and anxiety symptoms. 63, 64 For fathers, skin-to-skin holding may reduce fears of harming the fragile infant. 65 
Bonding and Attachment
Developmentally supportive care methods, particularly skinto-skin holding, have been shown to positively impact maternal sensitivity, affectionate behaviors, and bonding. 43, 62, [66] [67] [68] Premature and low birth weight infants may be at heightened risk for later abuse and neglect. 69 One study reported that infants who were later abused or neglected had been visited less by their parents during hospitalization. 70 FCC can contribute to prevention of these negative outcomes through increased parent-infant bonding and attachment during the hospitalization.
Length of Stay
Several programs that support families and promote an FCC approach have successfully decreased NICU length of stay. One such program is COPE, which has been found to decrease NICU stay by an average of 4 days. 60, 71 NIDCAP also decreased average age at hospital discharge, with observed decreases varying from 2.19 to 19.6 weeks. [72] [73] [74] [75] Although parent involvement and participation in care is an important component of developmentally supportive care-and essential to some developmental care practices, such as skin-to-skin holding-it is not clear the degree to which parent involvement in the practices studied was a factor in length of stay reduction.
A recent study in Stockholm suggests that an aspect of family-centered care-unlimited parent presence-did enhance the parent's role and, potentially, the impact of developmentally supportive care. 39 Facilities for parents to stay in the NICU 24 hours per day from admission to discharge were shown to reduce length of stay in intensive care, and to reduce total hospital length of stay. Total length of stay for premature infants (Ͻ37 weeks of gestation at admission) was 5.3 days shorter in the group of infants whose parents had unlimited stay in the NICU. 39 
Infant Health
Skin-to-skin contact is the FCC-related practice with the strongest evidence of impact on infant health. Numerous studies demonstrate various infant health improvements, including decreases in apnea episodes, 76 more time in sleep which is critical for brain development, 77 increased maturation rate of the circadian system, 78 more regular heart rate, 42 and reduced infection frequency. 79 The aforementioned Stockholm study also reported lower prevalence of moderate-to-severe bronchopulmonary dysplasia in the infants whose parents had unlimited access, which may indicate that parental involvement could impact infant morbidity. 39 
Parent Satisfaction With Care
Families who perceive their relationship with their infant's physician as being positive and family-centered are more likely to be satisfied with overall care received. 80 Moreover, positive communication between physician and parents, which FCC fosters, increases how satisfied parents are with care and improves their perception of the physician's competence, regardless of the severity of a neonatal adverse outcome. 81 FCC programs can also increase parent satisfaction by making parents feel that their opinions are being respected and providing them with more opportunities to become involved in their child's care. 20 Parents whose infants were cared for using the NIDCAP developmental care program have been shown to be significantly more satisfied than parents of infants who received traditional care. 49 
Staff Satisfaction
Improved staff satisfaction because of hospitals' commitment to FCC in pediatric and adult hospital settings has been associated with more positive feelings about work, 1 decreases in nursing vacancies, 82 and improved job performance 1 . In the NICU, some positive staff attitudes are shown to accrue from one aspect of FCC -parent participation in care -but there are negative attitudes as well. 9 Hospital administrators where NICUs have a designated March of Dimes NICU Family Support staff person report greater ability to recruit and retain NICU staff. 20 
Conclusion and Recommendations for Further Study
Despite the significant need to support families with infants in intensive care and the clear benefits of such support, significant progress is needed in both uptake of FCC and family support and in building the base of evidence for discrete practices and for comprehensive FCC programs.
Numerous individual components of FCC have been demonstrated to be successful and several comprehensive program models have seen strong success in establishing FCC practices. Models and approaches noted for success in this article and cited elsewhere include the efforts of the Institute for Patient-and Family-Centered Care, policies and guidelines of the American Academy of Pediatrics, Vermont-Oxford Network collaborative, the Family-Centered Care Map, 83 March of Dimes NICU Family Support, Creating Opportunities for Family Empowerment (COPE) program, and incorporating developmentally supportive care initiatives, including NIDCAP. In addition, many hospitals have instituted components of FCC and have distributed their lessons learned and best practices.
Despite the progress of these organizations and programs to disseminate FCC practices and models, the uptake by NICUs has not been widespread or rapid. Even skin-to-skin holding, which has been clearly demonstrated to have numerous health and other benefits, has not been fully adopted in U.S. NICUs. Organizations committed to FCC dissemination should continue to develop approaches to removing the barriers to FCC in the NICU, promote best practices and models in FCC and family support, and work together to share methods to facilitate adoption.
Although there are a large number of excellent studies on some components of FCC, there are few large-scale randomized control studies to support most FCC practices or models of care. There are multiple research gaps in demonstration of the impact of FCC: (1) some components of FCC need initial or additional evidence to support their implementation in the NICU; (2) population-based research regarding family support in the NICU is minimal; (3) information and outcomes about inequities among populations is particularly lacking; (4) the impact of family support in the NICU on maternal health, especially related to risk in subsequent pregnancies, has yet to be studied; (5) the impact of family support in the NICU on family stability and security is needed; (6) the impact of NICU FCC on infant/child health, including rehospitalization, potential abuse and neglect, and longer-term child health needs much further evidence; and (7) financial and other resource implications of FCC and family support is not fully documented. Finally, dissemination and uptake of FCC in the NICU will be advanced best by the examination of the complex interplay of a comprehensive set of FCC components for its potentially wide-ranging and far-reaching impact on the family, the infant and the NICU staff.
